Characterization of an active single polypeptide form of the human immunodeficiency virus type 1 protease.
The pepsin-like aspartyl proteases consist of a single polypeptide chain with topologically similar amino- and carboxyl-terminal domains, each of which contributes 1 aspartic acid residue to the active site. This structure has been proposed to have evolved by gene duplication and fusion from a dimeric enzyme composed of two identical polypeptide chains, such as the aspartyl protease (PRT) of human immunodeficiency virus type 1 (HIV-1). To determine if a single polypeptide form of the HIV-1 protease would be enzymatically active, two protease coding regions were linked to form a dimeric gene (pFGGP). Expression of this gene in Escherichia coli yielded a protein with the expected molecular mass of 22 kDa. The in vitro kinetic parameters of PRT and FGGP (where FGGP is the single polypeptide form of the HIV-1 protease with 2 glycine residues connecting the two subunits) for three peptide substrates are similar. Construction and analysis of a CheY-GAG-FGGP fusion protein demonstrated that FGGP is capable of precursor processing in vivo. Mutation of one or both of the active site aspartates to either asparagine or glutamate rendered the enzyme inactive, demonstrating that both active site aspartate residues are required for enzymatic activity.